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(54) IMAGE FORMING METHOD 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide an image forming method by which a sharp character can be formed and an 
image with good black solid density and little fog can be formed. 

SOLUTION: This image forming method includes a process to form a toner layer on a toner carrying body facing an 
electrostatic latent image holding body and a process to develop an electrostatic latent image on the electrostatic 
latent image holding body. The coating amt. of the toner layer per unit area on the toner carrying body is w/p=0.2 
to 0.8, wherein (w)is the weight of toner coating (mg) per 1cm2 of the toner carrying body and p is the toner 
density (g/cm3). The surface roughness Ra of the toner carrying body is <1.8, and the toner contains at least toner 
particles and an inorg. fine powder. The inorg. fine powder is treated with a silane coupling agent and has 60-180g/l 
bulk density and pH 4.5 to 8.5. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The amount of coats per unit area of a toner layer which forms a toner layer on electrostatic latent-image 
support and toner support which countered, and is formed on toner support in an image formation method of having 
a production process which develops an electrostatic latent image on electrostatic latent-image support is the 
toner coat weight (mg) per two 1cm of w/rho =0.2 - 0.8w; toner support surfaces, 
rho; toner true density (g/cm3) 

******** — an image formation method that it is set up like, and average roughness Ra of this toner support 
surface is 1.8 or less, this toner has a toner particle and non-subtlety fine particles at least, these non-subtlety fine 
particles are processed by silane coupling agent, and bulk density is characterized by pH being 4.5-8.5 in I. in 60- 
180g/. 

[Claim 2] An image formation method according to claim 1 characterized by filling following condition~5X+35 <=Y<=- 
25X+1 803.5 <=X<=6.5 when particle size distribution of this toner set to Y (%) number% of pieces 3.17 micrometers 
or less of number criteria which asked for a weight mean diameter (D4) from X (micrometer) and number 
distribution. 

[Claim 3] An image formation method according to claim 1 or 2 characterized by carrying out 0.05-3 weight section 
addition of these non-subtlety fine particles to this toner particle 100 weight section. 

[Claim 4] An image formation method according to claim 1 to 3 characterized by containing silicone oil or a silicone 
varnish 20 to 90% of the weight in this toner, and bulk density containing the second non-subtlety fine particles 
whose specific surface area is 0.01-50m2/g in ml in 0.2-0.8g /. 

[Claim 5] An image formation method according to claim 4 characterized by carrying out 0.02-1 weight section 
addition of the second non-subtlety fine particles to this toner particle 100 weight section. 

[Claim 6] An image formation method according to claim 1 to 5 characterized by bulk density processed by silicone 
oil or silicone varnish after silane coupling agent processing containing the third non-subtlety fine particles whose 
specific surface area is 80-140m2/g in I. in 30-60g /in this toner. 

[Claim 7] An image formation method according to claim 6 characterized by carrying out 0.05-3 weight section 
addition of the third non-subtlety fine particles to this toner particle 100 weight section. 

[Claim 8] An image formation method according to claim 1 to 7 characterized by containing the magnetic substance 
and a silicon atom containing 0.2 to 2.0% of the weight to this magnetic substance in this toner particle. 
[Claim 9] An image formation method according to claim 8 characterized by for this toner particle containing binding 
resin and the magnetic substance at least, and carrying out 70-150 weight section content of this magnetic 
substance to this binding resin 100 weight section. 

[Claim 10] An image formation method according to claim 1 to 9 characterized by containing an organometallic 
compound shown by the following formula as an electric charge control agent in this toner particle. 
[Formula 1] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the image formation method like a 

xerography and an electrostatic recording method. 

[0002] 

[Description of the Prior Art] Conventionally, many methods are learned as a xerography. After generally use 
photoconductivity material, forming an electric latent image on image support (photo conductor) with various means, 
developing negatives with a toner, using this latent image as a visible image subsequently and imprinting a toner 
image to imprint material, such as paper, if needed, a toner imagers established on .imprint- material. with, heat, a . ~ : 
pressure, etc., and a duplication is obtained. 

[0003] In recent years, the device using a xerography is becoming a large number, such as a printer and facsimile, in 
addition to the conventional copying machine. 

[0004] For example, as for printer equipment, that LED or a LBP printer had become the mainstream of the latest 
commercial scene, and was [ that ] 240,300dpi high resolution, i.e., conventionally, as a direction of technical is being 
set to 400,600,800dpi. Therefore, in connection with this, the high definition has been required more also for the 
development method. Moreover, advanced features are progressing also in the copying machine, therefore it is 
progressing towards digitization. Since this direction has the main method of forming an electrostatic-charge image 
by laser, it is progressing in the high resolution direction too, and high resolving and a high definition development 
method have been required like a printer also here. For this reason, diameter-ization of a granule of a toner is 
progressing and the toner with a small particle size of specific particle size distribution is proposed in JP,1- 
112253A JP.1-191156A JP.2-2141 56.A. JP,2-284158,A. JP.3-181952.A. and JP,4-162048,A. 

[0005] On the other hand, as a development method, the 1 component development method is preferably used from 
a viewpoint of the miniaturization of a printer, facsimile, etc., and lightweight-izing. The jumping development 
methods (JP,58-32375,B etc.) which develop negatives also in it by forming the toner thin layer which sets and 
arranges toner support and electrostatic latent-image support and does not contact [ support ] latent-image 
support on toner support in a certain fixed gap, and impressing mutual electric field between toner support and 
latent-image support further are used preferably. 

[0006] However, also in this development method, in order to form the further highly minute image, the method of 
making a toner develop faithfully according to the latent image on electrostatic latent-image support is examined. 
For example, although the direction which reduces the weight per unit area is a method used suitable for the 
direction of highly-minute-izing of image quality, the present condition is that generating of solid ******** and 
fogging is seen when an above-mentioned minor diameter-ized toner is used, and the image to satisfy is not 
obtained. 

[0007] In order to be able to attain the highly minute image more than before and to attain the image formation 
method that solid black concentration can form a high image with little fogging, fluid improvement is fundamentally 
desired as a toner. 

[0008] The non-subtlety fine particles which performed hydrophobing processing by JP,5-66608,A, JP.4-9860A 
etc. as a way stage which secures the fluidity of a toner, or after carrying out hydrophobing processing, the method 
of carrying out concomitant use addition is learned [ pulverized coal / hydrophobing processing inorganic pulverized 
coal and / silicone oil processing inorganic ] for addition or JP.61-249059.A, JP.4-264453A and JP.5-346682.A in 
the non-subtlety fine particles further processed by silicone oil etc. 

[0009] However, even if it used the toner using such technique, still maintaining the balance of alphabetic character 

Sharp nature, solid black concentration, and fogging suited the difficult condition. 

[0010] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is to offer the image formation method 
solid black concentration able to form a sharp alphabetic character and to form a good image with little fogging. 
[0011] Moreover, the purpose of this invention is to offer the image formation method which can form the alphabetic 
character which attains the above-mentioned purpose and does not have an inside omission. 
[0012] 

[Means for Solving the Problem and its Function] This invention attains the aforementioned purpose by the following 
configuration. 

[0013] That is, for this invention, the amount of coats per unit area of a toner layer which forms a toner layer on 
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electrostatic latent-image support and toner support which countered, and is formed on toner support in an image 
formation method of having a production process which develops an electrostatic latent image on electrostatic 
latent-image support is the toner coat weight (mg) per two 1cm of w/rho =0.2 - 0.8w; toner support surfaces, 
rho; toner true density (g/cm3) 

******** — jt is set up like, and the average roughness Ra of this toner support surface is 1.8 or less, it has a 
toner particle and non-subtlety fine particles at least, these non-subtlety fine particles are processed by silane 
coupling agent, and this toner is related with an image formation method that bulk density is characterized by pH 
being 4.5-8.5 in I. in 60-1 80g /. 

[0014] About a development method, when w/rho is smaller than 0.2, solid black concentration is not secured 
enough, and it is not desirable. When w/rho is larger than 0.8, spilling increases to an alphabetic character periphery, 
a sharp alphabetic character is not formed, and it is not desirable. Moreover, when the average surface roughness 
Ra of toner support is larger than 1.8, a sharp alphabetic character is not formed and it is not desirable. It is the 
case where Ra is 1.5 or less more preferably. So, it is necessary for attaining the purpose of this invention to have 
development conditions like this invention. 

[0015] It is required to combine a toner containing non-subtlety fine particles characterized by being processed by 
silane coupling agent, and for bulk density being 60-180g/l., and pH being 4.5-8.5 to still such development 
conditions. 

[0016] When bulk density of these non-subtlety fine particles is smaller than I. 60g /, sufficient fluidity for a toner 
cannot be given, a uniform toner coat layer is not formed in a system which makes a toner layer like this invention a 
thin layer, and sufficient solid black concentration is not obtained. When bulk density is larger than I. 1 80g /, a fluid 
fall of a toner arises similarly, a uniform toner coat layer is not formed in a thin layer system like this invention, and 
sufficient solid* black cbTice^ * * 

[001 7] Furthermore, a thing of a neutral region has [ a pH value of non-subtlety fine particles added at this time ] 
good orientation in the Sharp nature of an alphabetic character, image concentration, and an omission in an 
alphabetic character. Generally, by binding resin etc., electric charge control agent **** has the electrification 
nature of negative or a positive one direction, and a toner particle carries out appearance layout. Although it is not 
clear in that mechanism to add non-subtlety fine particles to which a charge from which electrification ability of a 
toner is puffed up too much, or is made to be subtracted to this electrification direction is made to give, in a 
development method of a thin layer coat system which is used especially by this invention, it is easy to produce evil. 
For example, in the case of a negative electrification nature toner, if pH is smaller than 4.5, aggravation of spilling 
will be seen and the Sharp nature of an alphabetic character will fall. If larger than 8.5, a fall of solid black 
concentration and aggravation orientation of an omission in an alphabetic character will be seen. Ranges used more 
preferably are 5.0-8.0. 

[0018] In addition, toner true density of this invention used data measured with a Shimadzu dry type automatic 
density meter "the AKYU pick 1330." 

[0019] The center line average of roughness height (Ra) is measured using a surface roughness measuring 
instrument (surfboard coder SE-30H, Kosaka Laboratory, Ltd.) based on JIS surface roughness (BO601). 
Specifically, center line granularity (Ra) says what expressed with a micro meter (micrometer) a value calculated by 
the following formula, when the direction of the X-axis and longitudinal magnification is expressed with a Y-axis and 
it expresses a granularity curve with y=f (x) for a center line of this sampling portion by sampling a measurement 
length a2.5mm portion in the direction of that center line from a granularity curve. 
[0020] 
[Equation 1] 



[0021] As toner support used for this invention, cylindrical [ which consists, for example of stainless steel, 
aluminum, etc. ], or a belt-like member is used preferably. Moreover, coats, such as a metal and resin, may be 
carried out for the surface if needed, and the coat of the resin which distributed particles, such as resin metallurgy 
groups, carbon black, and an electrification control agent, may be carried out. 



[Embodiment of the Invention] As non-subtlety fine particles used by this invention, a silica, an alumina, a titania, 
etc. can be used and, especially as for the original object silica before silane coupling agent processing, silicic-acid 
pulverized coal is used good. 

[0023] Although the so-called both of the wet silica manufactured from the dry type silica called the so-called dry 
process or the fumed silica generated by vapor phase oxidation of a silicon halogenide, water glass, etc. of silicic- 
acid pulverized coal are usable, few dry type silicas of manufacture remnants, such as Na20 and S03- with few 
[ and ] silanol groups in the interior of the surface and silica pulverized coal are more desirable. Moreover, in a dry 
type silica, by using other metal halogenated compounds, such as an aluminum chloride and a titanium chloride, with 
a silicon halogenated compound in a manufacturing process, it is also possible to obtain the compound pulverized 
coal of a silica and other metallic oxides, and they are also included. 

[0024] As a silane coupling agent, for example Hexamethyldisilazane, a trimethyl silane, A trimethyl KURORU silane, 
a trimethyl ethoxy silane, a dimethyl dichloro silane, Methyltrichlorosilan, an allyl compound dimethyl KURORU silane, 
an allyl compound phenyl dichloro silane, A benzyl dimethyl KURORU silane, bromine methyl dimethyl 




[0022] 
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KURORUSHIRAN, alpha-KURORU ethyl trichlorosilan, beta-KURORU ethyl trichlorosilan, KURORUMECHIRU 
dimethyl KURORUSHIRAN, the Tori ORGANO silyl mercaptan, A trimethylsilyl mercaptan, Tori ORGANO 
silylacrylate, Vinyl dimethyl acetoxysilane, dimethyl diethoxysilane, dimethyl dimethoxysilane, Diphenyl diethoxysilane, 
hexa methyl disiloxane, 1 t 3-divinyl tetramethyl disiloxane, The dimethylpolysiloxane containing the hydroxyl group 
combined with the silicon atom addressed to one piece, respectively etc. is mentioned to the unit which has 12 
siloxane units from per [ 2 ] 1 and 3-diphenyl tetramethyl disiloxane and molecule, and is located in an end. 
[0025] Silane coupling agent processing of the above-mentioned pulverized coal can be processed by methods, such 
as dry type processing to which the silane coupling agent which evaporated pulverized coal to what was made into 
the shape of a cloud by churning etc. is made to react, or a wet method which distributes pulverized coal in a 
solvent and carries out the dropping reaction of the silane coupling agent Although a dry type approach is used 
preferably even especially in inside, it is not limited to this. 

[0026] The method of making particles condense as a method of raising bulk density according to the reaction 
condition at the time of generating a silicon halogenide for silicic-acid pulverized coal or operations (a Henschel 
mixer, mix Mahler, etc.) behind mechanical before carrying out silane coupling agent processing is mentioned. 
[0027] The specific surface area by the nitrogen adsorption measured with the BET adsorption method has [ the 
non-subtlety fine particles used by this invention ] the especially desirable thing of the range of 150-400m2/g more 
than 100m2/g. 

[0028] Moreover, as for the non-subtlety fine particles of this invention, it is desirable to carry out 0.05-3 weight 
section addition to the toner particle 100 weight section. 

[0029] In this invention, pH measurement is performed using the pH meter which used the glass electrode. Methanol 
50cm3 are added for 4g of samples for a beaker, a sample is wet, 3 is added further 50cm of pure water, and it is 
made to fully agitate in a Ko mo mixer. pH is measured after that. ' * 

[0030] The bulk density of the non-subtlety fine particles of this invention measured according to the following 
procedures using shaking measurement-of-specific-gravity machine KRS-406 (made in the Kuramochi science 
equipment factory). 

[0031] ** Supply fine particles to attached 150ml measuring cylinder, and cut the fine-particles upper part by 
rubbing. 

[0032] ** Weigh precisely to 0.01 the weight W of the sample put into the cylinder. 

[0033] ** A shaking measurement-of-specific-gravity machine performs tapping (conditions: a part for fall height 
[ of 6cm ], and 70 tapping speed/, 1250 counts of tapping), and read the fine-particles capacity V at that time to 
1ml unit. 

[0034] ** Ask for bulk density A by the degree type. 
[0035] 

Bulk density A=(W/V) x1000 (g/l.) 

[0036] When number% of pieces 3.1 7 micrometers or less of the number criteria which asked for the weight mean 
diameter (D4) from X (micrometer) and number distribution are set to Y (%), the particle size distribution of the 
toner used for this invention are more preferably used, although what is following condition-5X+35 <=Y<=- 
25X+1 803.5 <=X<=6.5 attains the purpose of this invention. It increases [ in the case of Y>-25X+180 / a fogging 
phenomenon ] about particle size distribution and is not desirable. In the case of Y<5X+35, the Sharp nature of a 
character outline is not inferior and desirable. In the case of D 4< 3.5, image concentration falls remarkably and is 
not desirable. It becomes impossible for the Sharp nature of a character outline to be inferior [ in the case of] and 
satisfied in the case of D 4> 6.5. The range used more preferably is the case of -5X+35 <=Y<=-10X+804.5 <=X<=6.5. 

[0037] As for the electrolytic solution, measurement of the particle size distribution of the toner of this invention 
prepares a NaCI aqueous solution 1% using the 1st class sodium chloride using Coulter counter TA-II or a coal tar 
multi-sizer (coal tar company make). For example, ISOTON R-II (made in coal tar scientific Japan) can be used, as a 
measuring method — the inside of 100-1 50ml of said electrolysis aqueous solutions — as a dispersant — a 
surfactant — 0.1 -5ml of alkylbenzene sulfonate is added preferably, and 2-20mg of test portions is added further. It 
computed a volume integral cloth and number distribution by the electrolytic solution which suspended the sample 
having performed distributed processing for about 1-3 minutes with the ultrasonic distribution vessel, and having 
measured the volume of a toner 2 micrometers or more, and the number with said measuring device, using 100- 
micrometer aperture as an aperture. And it asked for the rate of 3.1 7 micrometers or less of the number criteria 
searched for from the weighted mean particle size (D4: let the median of each channel be the central value for 
every channel) of weight criteria and number distribution which were searched for from the volume integral cloth 
concerning this invention. 

[0038] Content of silicone oil or the silicone varnish is carried out further at the toner of this invention 20 to 90% of 
the weight (preferably 30 - 80 % of the weight). Bulk density 0.2-0.8g (preferably 0.25-7g/(ml))/ml And the second 
non-subtlety fine particles characterized by specific surface area being 0.01-50m2/g (preferably 0.5-30m2/g) It is 
desirable to add suitably in the range of the 0.02 - 1.0 weight section to the toner particle 100 weight section from a 
viewpoint which falls out among an alphabetic character and prevents drum welding, filming, etc. 
[0039] The thing of 1,500 to 100,000 centistokes has [ the thing of 50 to 200,000 centistokes / the thing of further 
500 to 150,000 centistokes ] the thing of further 3,000 to 80,000 centistokes still more desirable [ the above- 
mentioned silicone oil or a silicone varnish / the viscosity in 25 degrees C ]. In less than 50 centistokes, while 
particle-izing of a lot of silicone oil / silicone varnishes is difficult, there is no stability in a particle and there is 
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orientation for image quality to deteriorate, with heat and mechanical stress. Particle-ization tends to become 
difficult when exceeding 200,000 centistokes. 

[0040] Especially as silicone oil used, dimethyl silicone oil, methylphenyl silicone oil, alpha-methyl-styrene 
denaturation silicone oil, KURORU phenyl silicone oil, fluorine denaturation silicone oil, etc. are desirable, for 
example. As a silicone varnish, a methyl silicone varnish, a phenylmethyl silicone varnish, etc. can be mentioned, for 
example. As the method of silicone oil / silicone varnish treated, the silica pulverized coal, and the silicone oil / 
silicone varnish processed, for example by the silane coupling agent may be directly mixed using mixers, such as a 
Henschel mixer, and the method of spraying silicone oil / silicone varnish on the silica pulverized coal used as the 
base may be used. Or after making a suitable solvent dissolve or distribute silicone oil / silicone varnish, the method 
of adding silica pulverized coal, mixing and removing a solvent may be used. 

[0041] The 500ml container was made to carry out natural fall of the bulk density of the second non-subtlety fine 
particles of this invention from the upper part, and the portion which rose from the container measured whatg 
grinding OFF goes into a container, and it expressed with the value of [g/ml]. 

[0042] As for the toner of this invention, it is still more desirable to have the third non-subtlety fine particles, this - 

- the third non-subtlety fine particles are combining with the first and second non-subtlety fine particles, and the 
evaluation balance of concentration, fogging, and an inside omission improves more, and has an effect also to drum 
welding prevention further. The third non-subtlety fine particles here consist of inorganic compounds which have 
the same constituent nature as the first non-subtlety fine particles of this invention, and the oxide pulverized coal 
of a silica or titanium is used especially preferably. 

[0043] Also in it, what was processed with silicone oil or a silicone varnish is more desirable, and the third non- 
subtlety fine particles are used, after processing silica pulverized coal by the silane coupling agent. 
[0044] After performing a silane coupling reaction and vanishing "a silahol "group by the chemical bond as a first stage 
reaction as processing conditions for silica pulverized coal, it is characterized by forming a hydrophobic thin film in 
the surface with silicone oil or a silicone varnish as a second stage reaction. 

[0045] The silane coupling agent used for this invention can use what is used for the first inorganic pulverized coal 
of this invention, and the same thing. 

[0046] The art of a silane coupling agent is processed by the same method as the first non-subtlety fine particles 
except there being nothing in **** about the processing which raises bulk density. 

[0047] The same material as what is used for the second non-subtlety fine particles may be used for the material 
used for silicone oil or silicone varnish treated. Although the method same also as an art is mentioned, the method 
which the rise of bulk density cannot produce easily, for example, the method using a sprayer, is preferably used by 
condensation of pulverized coal etc. by processing also in it However, it is not limited to this. 

[0048] It is good to the pulverized coal 100 weight section 1 - 40 weight section and for a silane coupling agent to 
carry out 5-30 weight section processing preferably, the throughput of silicone oil or silicone varnish solid content - 

- the pulverized coal 100 weight section — receiving — 1-23 weight section — 5-20 weight section is preferably 
good. 

[0049] If there are too few silane coupling agents, good solid black concentration will not be obtained, but if many 
[ too ], faults, such as fogging generating, will arise. If there are too few amounts of silicone oil or a silicone varnish, 
good solid black concentration and an inside omission improvement effect will not be seen, but if many [ too ], 
faults, such as fogging generating, will arise. 

[0050] As a characteristic value of the above-mentioned processing silica pulverized coal, the specific surface area 
of bulk density by the nitrogen adsorption which I. is desirable in 30-60g /, is a 35-55g [/I. ] thing more preferably, 
and was measured with the BET adsorption method from the measuring method used by the first non-subtlety fine 
particles of this invention is desirable, and the thing of 80-140m2/g within the limits is a thing of 90-130m2/g more 
preferably. Moreover, it is good the 0.05 - 1.5 weight section and that silica pulverized coal carries out 0-1.3 weight 
section use preferably to the magnetic toner 100 weight section. 

[0051] As the magnetic substance used for the toner of this invention, there is a metallic oxide containing elements, 
such as iron, cobalt, nickel, copper, magnesium, manganese, aluminum, and silicon, etc. Especially, what uses iron 
oxides, such as a tri-iron tetraoxide and gamma-iron oxide, as a principal component is desirable. It is desirable to 
contain a silicon atom from a viewpoint of the fluid improvement in a toner and electrification nature control 
furthermore. If especially a toner particle becomes a minor diameter, since the fluidity of a toner particle parent will 
fall, the case where it is difficult not to acquire fluidity sufficient by just adding the non-subtlety fine particles of 
this invention mentioned above, but for it to become impossible to obtain good electrification nature, and to attain 
the purpose of this invention arises. It is desirable to contain 0.2 to 2.0% of the weight to the magnetic substance, 
when fewer than 0.2, sufficient fluidity is not acquired, but evils, such as aggravation of alphabetic character Sharp 
nature and solid ********, produce the content of a silicon atom. Especially if it is made to contain more mostly 
than 2.0, in an elevated temperature and a high-humidity environment, it will be easy to produce an image 
concentration fall. It is 0.3 - 1.7% of the weight of a case more preferably. The case where 0.05 - 0.5 % of the weight 
of silicon atoms exists on the surface of the magnetic substance especially is more desirable. 

[0052] You may add to a magnetic-substance generate time in the form of a water-soluble silicon compound, it may 
add in the form of a silicic-acid compound after generation of the magnetic substance, filtration, and desiccation, 
and the surface may be made to fix a silicon atom by mix Mahler etc. The BET specific surface area by the nitrogen 
adsorption process is desirable, the particle of these magnetic substance has good 2-30m2/g, and its 3-28m2/g is 
especially good. Furthermore, the magnetic particle of 5-7 has desirable Mohs hardness. 
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[0053] As a configuration of a magnetic particle, although there is the shape of eight face pieces, six face pieces, a 
globular form, a needle, and a scale etc., what has the few anisotropy of eight face pieces, six face pieces, a globular 
form, an indeterminate mold, etc. is desirable. It is desirable when it raises image concentration especially that the 
degree of sphericity psi of a magnetic particle is 0.8 or more. As mean particle diameter of a magnetic particle, 0.05- 
1.0 micrometers is especially desirable still more desirable, and 0.1-0.4 micrometers is desirable 0.1-0.6 
micrometers. 

[0054] the content of the magnetic substance in a toner — the binding resin 100 weight section — receiving — the 
30 - 200 weight section — the 60 - 200 weight section, and further 70 - the 1 50 weight sections are preferably 
good. Under in 30 weight sections, it was inferior in respect of conveyance nature, there was orientation which 
unevenness arises in the toner layer on developer support, and serves as image unevenness, and there was 
orientation which the fall of the image concentration which originates in the rise of TORIBO of a magnetic toner 
further tends to produce. On the other hand, when the content of the magnetic substance exceeded the 200 weight 
sections, the orientation which a problem produces was in fixable. 

[0055] It is desirable to use an organometallic compound for the toner for electrostatic-charge image development 

of this invention as an electric charge control agent What contains the organic compound which is rich in especially 

volatility and sublimability as a ligand or a counter ion also among organometallic compounds is useful. 

[0056] There is an azo system metal complex expressed with the general formula [I] shown below as such a metal 

complex. 

0057] 

Formula 2] 



Ar-N = N-Ar 
Ar-N = N-Ar 



K® 



Ar-N = N-Ar 

/ t \ 

Ar-N = N-Ar 



[0058] Among a formula, M expresses a coordination center metal and Cr, Co, nickel, Mn, Fe, aluminum, Ti, Sc, V, 
etc. of the coordination number 6 are raised. Ar is an aryl group, and a phenyl group, a naphthyl group, etc. are 
raised and it may have a substituent. As a substituent in this case, there are a nitro group, a halogen radical, a 
carboxyl group, an anilide radical and an alkyl group of carbon numbers 1-18, an alkoxy group, etc. X, X', Y, and Y' is 
-0-, -CO-, -NH-, and -NR- (R is the alkyl group of the charcoal <TXF FR=0002 HE=040 WI=080 LX=1100 
LY=0600> prime factors 1-4). K+ shows a hydrogen ion, sodium ion, potassium ion, ammonium ion, aliphatic series 
ammonium ion, or the mixed ion of one of these. 

[0059] The example of the complex used for this invention good below is shown. 
[0060] 
[Formula 3] 
5* (a) 



©KN-C 




[K Q :H°, NaVK® NH< 0 . IMfeBET l*<i * 



[0061] 
[Formula 4] 
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* (b) 




[K°:H S , Na® K® NHA Biflfi^T A Y * >\ 

[0062] 
[Formula 5] 




[0063] As for this compound, it is desirable to be added in the range of 0.2 - 5 weight section to the toner 100 
weight section. 

[0064] As a class of binding resin used for this invention For example, the single polymer of styrene substitution 
products, such as polystyrene; Polly p-KURORU styrene and polyvinyl toluene; A styrene-p-KURORU styrene 
copolymer, A styrene-vinyltoluene copolymer, a styrene-vinyl naphthalene copolymer, A styrene-acrylic ester 
copolymer, a styrene-methacrylic ester copolymer, A styrene-alpha-Krol methyl-methacrylate copolymer, a styrene 
acrylonitrile copolymer, A styrene-vinyl methyl ether copolymer, a styrene-vinyl ethyl ether copolymer, A styrene- 
vinyl methyl ketone copolymer, a styrene-butadiene copolymer, Styrene system copolymers, such as a styrene- 
isoprene copolymer and a styrene-acrylonitrile-indene copolymer; A polyvinyl chloride, Phenol resin, natural 
denaturation phenol resin, natural resin denaturation maleic resin, Acrylic resin, methacrylic resin, Pori acetic-acid 
vinyl, silicone resin, polyester resin, polyurethane, polyamide resin, furan resin, an epoxy resin, xylene resin, a 
polyvinyl butyral, terpene resin, cumarone indene resin, petroleum system resin, etc. can be used. Moreover, the 
styrene resin over which the bridge was constructed is also desirable binding resin. 

[0065] As a comonomer to the styrene monomer of a styrene system copolymer For example, an acrylic acid, a 
methyl acrylate, an ethyl acrylate, butyl acrylate, Acrylic-acid dodecyl, acrylic-acid octyl, 2-ethylhexyl acrylate. 
Acrylic-acid phenyl, a methacrylic acid, a methyl methacrylate, ethyl methacrylate. The monocarboxylic acid which 
has double bonds, such as methacrylic-acid butyl, meth acrylic-acid octyl, acrylonitrile, a methacrylonitrile, and 
acrylamide, or its substitution product; for example The dicarboxylic acid which has double bonds [ like ], such as a 
maleic acid, maleic-acid butyl, maleic-acid methyl, and maleic-acid dimethyl, and its substitution product; for 
example Ethylene system olefins, such as vinyl ester, for example, ethylene, such as a vinyl chloride, vinyl acetate, 
and benzoic-acid vinyl, a propylene, and a butylene; for example vinyl monomers, such as vinyl ether [, such as vinyl 
ketones /, such as a vinyl methyl ketone and a vinyl hexyl ketone, /;, for example vinyl methyl ether, vinyl ethyl 
ether, and the vinyl isobutyl ether, ];, are independent — or it is combined and used. Carboxylate which the 
compound which mainly has the double bond in which two or more polymerizations are possible as a cross linking 
agent here is used, for example, has two double bonds, such as aromatic series divinyl compound [, such as a 
divinylbenzene and divinyl naphthalene, ];, for example, ethylene glycol diacrylate, ethylene glycol dim etna cry late, and 
1,3-butanediol dimethacrylate; compound; which has divinyl compound [, such as a divinyl aniline, the divinyl ether, a 
divinyl sulfide, and a divinyl sulfone, ]; and three or more vinyl groups can use it as independent or mixture. 
[0066] Moreover, as binding resin of the toner with which pressure fixing is presented, low molecular weight 
polyethylene, low molecular weight polypropylene, an ethylene-vinylacetate copolymer, an ethylene-acrylic ester 
copolymer, a higher fatty acid, polyamide resin, and polyester resin are mentioned. As for these, independent or 
mixing and using are desirable. 

[0067] Moreover, it is desirable to also make the following waxes contain in a toner particle from the point of 
improvement in the mold-release characteristic from the fixing member at the time of fixing and improvement in 
fixable. An oxide, and a block copolymer with a vinyl system monomer and a graft denaturation object are included in 
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a derivative with paraffin wax and its derivative, a micro crystallin wax and its derivative, the Fischer Tropsch wax 
and its derivative, a polyolefine wax and its derivative, carnauba wax, its derivative, etc. 

[0068] As other additives, alcohol, a fatty acid, an acid amide, ester, a ketone, hydrogenated castor oil and its 
derivative, a vegetable system wax, an animal wax, a mineral system wax, a PETORO lactam, etc. can be used. 
[0069] In order to produce the toner of this invention, a well-known method is used. For example, binding resin, a 
wax, a metal salt or a metal complex, the pigment as a coloring agent, A color or the magnetic substance, and 
necessity are accepted. An electric charge control agent, other additives, etc. A Henschel mixer. After mixing 
enough with mixers, such as a ball mill, a heating roller, a kneader, Metallic compounds, a pigment, a color, and the 
magnetic substance are made to be able to distribute or dissolve in the inside in which carried out melting kneading 
using the heat kneading machine like an extruder, and each was made to dissolve resin, and the toner which 
performs grinding and a classification and is applied to this invention can be obtained after cooling solidification. It is 
desirable to use a hyp erfractio nation classifier on productive efficiency in a classification production process. 
[0070] An example of image formation equipment is roughly shown in d rawing 2 , and the image formation method is 
explained based on it. 

[0071] 1 is electrostatic rotating- drum-like latent-image support, and the developer 4 which has primary 
electrification equipment 2, the exposure optical system 3, and the toner support 5, imprint equipment 9, and 
cleaning equipment 1 1 are arranged in the perimeter. 

[0072] In this image formation equipment the surface of the electrostatic latent-image support 1 which is a photo 
conductor is uniformly charged with primary electrification equipment 2, image exposure is carried out according to 
the exposure optical system 23, and an electrostatic latent image is formed in the surface of the electrostatic 
latent-image support 1. 

[0073] Subsequently, oh the surface of the toner support 5 which connotes a magnet, the electrostatic latent image 
formed at the electrostatic latent-image support 1 is developed by the toner thickness specification -part material 6, 
forming a toner coat layer based on the configuration of this invention, and impressing mutual bias, pulse bias, 
and/or direct-current bias in the development section with the bias impression means 8 between the conductive 
base of the electrostatic latent-image support 1, and the toner support 5. 

[0074] The developed toner image conveys a transfer paper P, with imprint equipment 9 and the voltage impression 
means 10, it adds a toner and the charge of reversed polarity from the back of a transfer paper P, and electrostatic 
image transfer is carried out to a transfer paper P. 

[0075] In the transfer paper P which imprinted the toner, a fixing image is obtained by passing the heating 
pressurization roller fixing assembly 12. 

[0076] The toner which remains on the latent-image support after an imprint production process is removed by 

cleaning equipment 11, and the production process below primary electrification is repeated again. 

[0077] 

[Example] The concrete example of this invention is shown below. The "section" means the weight section. 
[0078] Example 1 Binding resin The 100 sections Magnetic substance (Fe 304 of 0.12 % of the weight of silicon 
atom contents) The 100 sections Monoazo color metal complex (formula a) The two sections Wax The five sections 
[0079] Mixed distribution of the above-mentioned component was carried out with the Henschel mixer, and melting 
kneading was performed by the 2 shaft extruder. After cooling, coarse grinding of the kneading object was carried 
out, it was pulverized with the grinder using a jet stream, classified using the pneumatic elutriation machine further, 
and obtained the toner particle. 

[0080] pH=5.9, bulk density which carried out coupling processing of the original object silica (specific-surface-area 
=300m2/g) 100 section in the hexamethyldisilazane 10 section to this toner particle 100 section = the non- 
[ 72g //I. ] subtlety fine particles L-1 (specific-surface-area =197m2/g) were mixed with 1.2 ****** and a Henschel 
mixer, and the weight mean diameter X= 7.2 (micrometer) and the toner for electrostatic-charge image development 
of Y= 5.0 (%) were obtained. 

[0081] The obtained toner was thrown into printer LJ-IV made from HP, and it evaluated according to the following 

image evaluation methods. 

[0082] 

(Example of manufacture of toner support) 

Graphite (4 micrometers of diameters of a major axis) The 100 sections Resol mold phenol resin The 200 sections 
Methanol The 130 sections Isobutyl alcohol The 160 sections [0083] The above-mentioned component was 
distributed in the sand mill for 2 hours using the media particle which consists of zirconia beads with a diameter of 
1mm, the bead was separated using the sieve, and the undiluted solution for covering was obtained. Furthermore, 
diluted this undiluted solution with isopropyl alcohol to 25% of solid content considered as coating liquid, applied on 
the support base made from stainless steel with a diameter of 20mm with the spray method, made covering with a 
thickness of 9 micrometers form, and continued, and heat 150 degrees C for 30 minutes at a hot-air-drying furnace, 
it was made to harden, and the toner support of Ra=0.8 was produced. 

[0084] Thus, the elastic blade made from urethane was made to contact the produced toner support, and the toner 
layer was regulated. In addition, the amount of coats per unit area of the toner thin layer on the toner support in the 
first stage is 1.1 mg/cm2, and w/rho at that time was set as 0.64. 

[0085] Evaluation of image nature checked in the durability (about 5000 sheets) of LJ-IV, and evaluated in ordinary 
temperature and normal-relative-humidity environment (23.5 degrees C, 60%) periodically. 

[0086] - Alphabetic character Sharp nature — Using the 1000-sheet o'clock check sample, the alphabetic character 
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of "**" of about 2mm angle was expanded by about 30 times, and it evaluated in accordance with the following error 

criteria. 

[0087] 

O (A) : Rhine is very sharp and there is almost no spilling. 

O (Good) : Rhine is Sharp comparatively at the degree which has scattered slightly. 

** (usually): Spilling becomes the sensibility which Rhine carried out vacantly a little mostly. 

x(bad): Don't fulfill the level of **. 

[0088] - Solid black concentration — To the initial -5000 sheet, a total of 26 samples in every 200 sheets were 
measured from the Macbeth concentration meter, and it was shown with the average. 

[0089] - Fogging — The value of one point from which the whiteness degree of the transfer paper before a print is 
beforehand measured, and a difference with the whiteness degree of the printed whole surface white image serves 
as max was measured using "RIFUREKUKU meter" (Tokyo Denshoku Co., Ltd. make), and the greatest value was 
shown through durability (about 5000 sheets). 

[0090] - Escape among an alphabetic character. — The pasteboard of 128g/m2 was made to print a general 
alphabetic character, and the average of six samples of 1000 sheets, 2000 sheets. 3000 sheets, 4000 sheets, and 
5000 sheets estimated the first stage, rank 5: — fitness (refer to (a) of drawing 1 ), and rank 1: — practically 
improper (refer to (b) of drawing 1 ), and rank 3: — good and ranks 4 and 2 are practically taken as the middle level 
of ranks 5 and 3 and ranks 3 and 1, respectively. 

[0091] - Drum welding — It evaluated from the generating condition of white Poti of the solid black image after 
durable termination. 

[0092] O O: of which generating is not done — it generates slightly — do **:generating of. 

[0093] The same method aVan example 1 estimated except changing example 2 toner particle size. A result is 

shown in a table 1. 

[0094] The same method as an example 1 estimated except using the toner which added M-1 [ 0.1 -section ] [what 
[ processed the silica pulverized coal (110m2/g) 40 section compounded with the wet method in the dimethyl 
silicone oil (12500cSt) 60 section ], bulk density 0.4g/cm3, and specific-surface-area 3.0m2/g] as the second 
example 3 inorganic pulverized coal. A result is shown in a table 1. 

[0095] The 0.8 sections and M-1 to a 0.1 section pan for L-1 as example 4 inorganic pulverized coal as the third 
inorganic pulverized coal N-1 [what [ processed the pulverized coal 100 section which carried out coupling 
processing of the original object silica (specific-surface-area 200m2/g) 100 section and the hexamethyidisilazane 10 
section by dimethyl silicone oil (100cSt) ], 45g [A ] bulk density, and specific-surface-area 120m2/g] The same 
method as an example 1 estimated except using the toner which carried out 0.7 section addition. A result is shown 
in a table 1. 

[0096] The same method as an example 1 estimated except making it development conditions as show the aluminum 
element tube surface in a table 1 as example 5 toner support using what processed the mirror plane (Ra=0.3). A 
result is shown in a table 1. 

[0097] The same method as an example 5 estimated except adding the 0.1 sections of third non-subtlety fine 
particles M-1 to example 6 toner. A result is shown in a table 1. 

[0098] The same method as an example 5 estimated except using for example 7 toner the toner which added three 
sorts of non-subtlety fine particles like the example 4. A result is shown in a table 1. 

[0099] As the first example 8 inorganic pulverized coal, the toner (X= 5.8 micrometers, Y= 17.5%) was obtained by 
the same method as an example 1 except adding L-2 [ 1.5-section ] (pH=6.3, bulk density = 165g/(l.)). The same 
method as an example 1 estimated below. A result is shown in a table 1. 

[0100] The same method as an example 1 estimated except using the toner support of Ra=1.5 produced by the 
same method as an example 1 except adding further the PMMA particle (number pitch diameter of 6.5 micrometers) 
15 section as example 9 toner support. However, the toner used X= 5.8 micrometers and Y= 17.5% of thing. The 
same method as an example 1 estimated below. A result is shown in a table 1. 

[0101] The toner (X= 5.3 micrometers, Y= 23%) was obtained by the same method as example 10 example 1. The 
same method as an example 1 estimated below. A result is shown in a table 1. 

[0102] As example of comparison 1 toner support, the coat sleeve of Ra=2.5 produced by the same method as an 
example 1 was used except adding further the PMMA particle (number pitch diameter of 6.5 micrometers) 25 
section. As the first inorganic pulverized coal, L-4 [ 1.0-section ] [pH=3.0 and bulk density =35g/l.] was added, and 
toner grain size used X= 7.8 micrometers and Y= 4.0% of thing. About the process and appraisal method of a toner, it 
carried out by the same method as an example 1. A result is shown in a table 1. 

[0103] As example of comparison 2 toner support, what was used in the example 5, and the same thing were used. 
Adding L-4 [ 1.2-section ] as non-subtlety fine particles, toner grain size used X= 5.1 micrometers and Y= 31.0% of 
thing. About the process and appraisal method of a toner, it carried out by the same method as an example 1. A 
result is shown in a table 1. 
[0104] 
[A table 1] 
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[0105] 

[Effect of the Invention] The fluidity of this invention of a toner improved by adding specific non-subtlety fine 
particles, it became possible to make electrification nature [ still fitness / a toner ] give of it, especially in the thin 
layer coat system, alphabetic character Sharp nature was good, solid black concentration was high, generating of 
fogging was controlled, and it became possible [ forming an image with the still better omission in an alphabetic 
character ]. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing having shown typically the good example (a) of an imprint condition, and the poor example 
(b) of an imprint condition in the general alphabetic character. 

[Drawing 2] It is drawing having shown the outline of an example of the image formation equipment used for the 
image formation method of this invention. 
[Description of Notations] 

1 Latent-Image Support 

2 Primary Electrification Equipment 

3 Exposure Optical, System ; • ............. 

4 Developer 

5 Toner Support 

6 Toner Thickness Specification-Part Material 

7 Toner Churning Means 

8 Development Bias Power Supply 

9 Imprint Equipment 

10 Imprint Current Generator 

11 Cleaning Means 

12 Anchorage Device 

1 3 Magnetic Toner 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 




[Translation done.] 
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